Molecular optimization of autotransporter-based tyrosinase surface display.
Display of recombinant enzymes on the cell surface of Gram-negative bacteria is a desirable feature with applications in whole-cell biocatalysis, affinity screening and degradation of environmental pollutants. One common technique for recombinant protein display on the Escherichia coli surface is autotransport. Successful autotransport of an enzyme largely depends on the following: (1) the size, sequence and structure of the displayed protein, (2) the cultivation conditions, and (3) the choice of the autotransporter expression system. Common problems with autotransporter-mediated surface display include low expression levels and truncated fusion proteins, which both limit the cell-specific activity. The present study investigated an autotransporter expression system for improved display of tyrosinase on the surface of E. coli by evaluating different variants of the autotransporter vector including: promoter region, signal peptide, the recombinant passenger, linker regions, and the autotransporter translocation unit itself. The impact of these changes on translocation to the cell surface was monitored by the cell-specific activity as well as antibody-based flow cytometric analysis of full-length and degraded passenger. Applying these strategies, the amount of displayed full-length tyrosinase on the cell surface was increased, resulting in an overall 5-fold increase of activity as compared to the initial autotransport expression system. Surprisingly, heterologous expression using 7 different translocation units all resulted in functional expression and only differed 1.6-fold in activity. This study provides a basis for broadening of the range of proteins that can be surface displayed and the development of new autotransporter-based processes in industrial-scale whole-cell biocatalysis.